Introduction
Heating in Latvia is primarily produced on a centralized basis. This means that consumers are grouped and heating is distributed from a heat source which is intended for the consumer group. The heat source power, depending on the consumer group, is from tens of kW to several hundred MW. The lower range in power corresponds to groups of buildings, individual houses or even apartment heating. Heating of residential and individual homes belongs is provided through decentralized heating. It should be noted that the degree of centralization varies -from the apartment or individual home to a municipal or city heat supply. One of the benefits of district heating is the centralization of the heat load, which makes it possible to increase the heat source power and to form basis for the development of cogeneration power. In Latvia large heat consumers, such as the heating systems in large cities like Riga, cogeneration plants are installed and energy development activities are carried out in CHP's TEC 1 and TEC 2. Left are customers who are not connected to a district heating or switched off from it. For the most part, district heating exists also elsewhere in the country which indicates a possibility for CHP development. This will be dispersed power production. It is important to determine what capacity equipment is needed and how high the total capacity is, depending on the consumer's load. Data on the source of heat loads can be obtained from different databases, for example -Gaiss 2 and, for companies using natural gas, -from the Latvijas Gaze database. Data on the heat sources using gas is available in more detail, which characterizes consumption by decades, and thus makes it possible to trace the dynamics of loads during the year and to construct load duration curves. Gas customers form a large heat source group, but gas can be used only where there are gas pipes. Throughout the remainder of the country's territory, solid or liquid fuels are used. Although these companies, using the appropriate technological equipment, can develop CHP energy. For its exploration is used Gaiss 2 database.
Selection methodology of cogeneration heat capacity
The aim of data analysis is to estimate the capacity of those heat sources where cogeneration equipment is not installed and to determine the potential for CHP based on the capacity of the heat source. The paper deals only with those companies that use natural gas. As it is known, CHP plants cover only a part of the total heat load. The rest of the load is covered by the peak load boilers. This means that, based on the total heat capacity of the source, the potential heat capacity of cogeneration should be assessed quantitatively. The heat capacity of a cogeneration plant has to be selected such that, upon operating the equipment at the particular capacity selected, heat production reaches its maximum [1] . The paper develops a heat load duration curve for the selected capacity group and stemming from thatevaluates the appropriate group heat source capacity for potential cogeneration. The question is how justified is such a generalized approach, because the equipment is installed at each individual heat source. The conformity of characteristics of the group's heat load duration curve to the heat load duration curve of separate source timetable is analyzed on the basis of operational results in 2007 of the Lielvarde cogeneration station. The heat capacity of the group is determined by inputting the decade or annual gas consumption in the following equation (1):
where B i -decade or annual gas consumption, m 3 ; Qz d -net calorific value, MWh/m 3 ; η=0,9 -efficiency ratio of the heat source; τ i -decade or annual number of hours, h.
Using the equation (1), the average heat capacity over the decade is calculated as (2) :
where B d -decade gas consumption, m 3 .
The annual average heat capacity is determined by the equation (3): Moreover, the heat capacity of the source will be influenced by changing climatic conditions and consequently the load duration curve will be changed. In order to assign the load changes of the source, the generalizing nature has to be recalculated according to climatic factors determined by building standard in Latvia LBN 003-01 "Buvklimatologija". Recalculation is carried out by using the degree-day values GDn and GD 2007 , which shall be determined using regulatory conditions of building standard, and metrological station measurement data from year 2007. GDn/GD 2007 ratio is 1.173. Climatic conditions do not significantly affect the hot domestic water load therefore the heating load part has to be recalculated. The corrected heat load duration curve of the capacity group and its approximation are shown in Figure 2 . The picture shows the graph approximation curve with its equation. Approximation curve and real-time schedule have a very good correlation, R 2 =0,98. Adjusted load has increased in the winter and the heat capacity is 179 MW compared to 160 MW in the uncorrected case load. In order to generalize load duration curve and to compare it to other capacity groups or individual source load curve, the relative heat capacity changes are made depending on the relative time. The relative capacity is determined as the instantaneous capacity to the maximum capacity of N th /N th max and relative length of load duration as the number of hours of time to the number of hours per year τ/8760. The relative capacity as well as the relative length of load time varies from 0 to 1. Relative load duration curve is shown in Figure 3 . Installed heat capacity of the cogeneration plant should be chosen in the way that production of heat is on maximum (optimum) for the equipment operated with this capacity. The development of heat energy by cogeneration is defined from the load duration curve as (4).
where τ -possible time of use of heat capacity, h.
The transition from a real-time to relative load duration curve, indicator of optimization will no longer be the energy production Q th , , but appropriate to it index -which is determined as (5). It is important to know how long the CHP can be operated in the optimum power mode providing that the maximum heat is produced. Figure 4 shows the indicator changes depending on the relative running time. It appears that the maximum indicator value for the relative load duration curve is 0.46 and the corresponding to it number of hours is about 4000 h. This means that equipment with installed thermal capacity of 85 MW can be operated on a full load 4000 hours per year, thus achieving an optimum heat production, the maximum fuel savings and CO 2 emission reductions [2] . The examined optimal size assessment is conducted by the help of measure change schedule. If obtained load duration curve approximation equations, the evaluation can be carried out in analytically estimate way. Relative adjusted capacity group changes depending on the relative time are given by the equation (6). 
According to relationship (5) and (6) the indicator is calculated in terms (7). 
The indicator value of the optimal rule is (8) [3] .
Differentiating expression (7) yields the equation for optimal indicator for the relative time calculation (9). By inserting calculated τ rel value in equation (6) is determining that relative installed capacity of CHP in which the equipment will develop the maximum of heat energy in cogeneration mode. Calculations show that τ rel value is 0.43 and the corresponding relative capacity N th rel is 0.49 or τ=3770 h and N th =88 MW. Analyses show that analytically calculated values from the load duration curve value are well-correlated. The value difference is 5.7% for time estimation and 3.5% for capacity. In order to define a cogeneration potential it is necessary to evaluate the source average heat capacity correlation in a year with the optimal installed heat capacity of CHP. In the database Gaiss 2 there are available data about the total fuel consumption of the sources, which makes possible to determine the average capacity. The annual average relative capacity is determined by integrating expression (6) in the relative timing of the range from 0 till τ rel g (10). 
Lielvarde cogeneration plant data analysis
Lielvarde cogeneration station belongs to 0.05-0.5 MW capacity group. CHP average heat capacity is 0.49 MW and the development of cogeneration energy is used 0.265 MW. The remaining part of the load is covered by the peak load boilers. The aim of using Lielvarde cogeneration plant operating data from 2007 is to assess the data compliance with the source of the group analysis, obtained in relative values, thus justifying the use of source group analysis accuracy. Lielvardes heat source decades and the annual gas consumption data are used in the analysis. Designated thermal power is converted into the normative climatic conditions. It is created a load duration curve based on a decade heat capacity changes during the year Relative duration curve makes it possible to compare the source and the sources group heat load changes. Relative changes in load, depending on the relative time are shown in Figure 5 . Parameter difference in percentage is determined as Lielvarde and group size difference referenced to Lielvarde parameters. It appears that the difference is small and does not exceed 6.5%. This shows that the potential for cogeneration heat capacity can be reasonably evaluated by using the capacity group summary load duration curve.
Conclusions
Offered heat source cogeneration potential assessment method is based on the heat sources group gathered heat load duration curve analysis and optimization of installed thermal power of cogeneration unit. Heat loads of sources group are converted into the normative climatic conditions. Lielvarde heat source operating data from year 2007 are used for the method verification. The results show that quantitative indicator value differences are small and methods of use are correct. There is investigated cogeneration optimal heat capacity correlation with the source of the average heat capacity, which significantly facilitates the assessment of the potential of CHP in case if there are available only one year fuel consumptions. Lielvarde heat source cogeneration thermal capacity optimization is performed in evaluation process of present methods and it is found that the installed capacity is less than optimal. There are observed possible amounts for heat and power generation in optimal capacity case.
